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Abstract 
Body balance is defined as the capacity that allows you to be aware and control your body posture in the air 
in order to maintain orthostatic position in statics and dynamics. Posture reflects general body balance, therefore it 
can be used as a balance assessment instrument. Our paper focuses on the aspects regarding static balance 
manifestation in sporty and unsporty children, aged 10 to 12. Assessing this ability with the help of posturography 
revealed differences in values between the two groups included in the study. The research was based on protocols 
with registrations of standard duration postural stability, with and without visual control. Following the 
interpretation of the results, we underline the fact that the subjects in the sporty group obtained higher values 
compared to the unsporty group, due to an increased muscular development and to the balance improvement 
exercices during the specific training.  
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1. Introduction 
Assessing balance is included in the complex process of kinesic testing and children’s psychomotor 
development. This aspect is essential as the individual is seen as a complex dynamic system and general objectives 
of motor development must be adapted to the peculiarities of each child while considering their age, sex, 
temperament, mental state and type of physical activity. [1] Balance or postural control is a process where three of 
the following components participate: the body, the target to be reached and the environment conditions where it 
takes place. Balance is grounded on the stabilization or balance reactions, important when performing posture and 
locomotion, that is when maintaining the body weight centre within the support area. [2] Body balance control can 
reach unimaginable levels and proof to that are the possibilities some people demonstrate in equilibristic 
performances or gymnasts prove when performing their exercises during competitions. A correct training and 
educational process leads to perfecting this complex ability of the human body.  
According to some authors, the optimum age for developing balance capacity is between 10 and 13 for 
boys and between 9 and 13 for girls (Hahn, E.), while according to Hirtz P. the intensive period for developing 
balance ability is between 7 and 11, for both sexes. [3, 4]  
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 In physical education and especially in sports we use a wide range of exercises aimed at developing 
balance sense.  They can be grouped into static exercises, where different positions are adopted and maintained or 
smooth transitions from one position to another are made and dynamic exercises, where the body moves and 
movements are performed in difficult conditions of balance. Dosing the difficulty of the static balance exercises can 
be obtained by: reducing the support surface (here’s an example: first the positions performed in sitting position, 
maintained on both feet, then, on both tiptoes, then on one foot, on one tiptoe while the other segments are in 
different positions and so on and so forth); progressive increase of the height of the support surface where the static 
position is adopted (static positions are first performed on the ground and then gymnasts proceed to maintaining 
them on increasingly higher surfaces); combining the two variants: gradual increase of the height of the support 
surface with progressive decrease of the polygon  support. 
 In order to maintain the body balance ability within superior limits, the exercises performed should be as 
varied as possible, so that they generate multiple responses of recovery and rebalance and be performed 
systematically and continuously. It perfects itself only by practice. As time goes by, if exercises for the development 
and improvement of the balance ability are no longer performed, recovering the lost balance possibilities lower, 
leading to its potential loss, especially when it comes to difficult movements. 
 
Material and methods 
 
 Assessing balance is achieved both in static and dynamic in different ways, such as the Romberg test, the 
balance test by unipodal support, stabilometry, goniocorpography, electromyography, the oscillating platform test, 
the Fleischman test, the postural stress test etc. [5] This paper aims at demonstrating that athletes who practice 
gymnastics respond better to balance assessment tests, compared to those who do not practice physical exercises 
regularly. The persons included in this study were a total of 31 children, aged between 10-12 years, divided into two 
groups: the experimental group consists of 10 children who practice gymnastics (GE) and the control group of 21 
children who do not practice any sport discipline (GC). 
 The hypothesis of this research can be stated as follows: assessing balance by using stabilometry through 
registering oscillations and barycenter position, is an indicator of postural instability that can highlight differences 
between sporting and non-sporting children. 
 Assessing this ability was performed by using the GPS 400 stabilometric platform - Global Posture System. 
Calculating these oscillations was done by recording the barycenter deviation in frontal and sagittal plan, by the 
frequency of oscillations in frontal and sagittal plan and by recording the average speed.  The research was based on 
postural stability protocols with recordings of standard duration (30 seconds) with and without visual control, i.e. 
standing  eyes closed and open, standing on tiptoes eyes closed and open. [6] 
Results and discussions 
 We present below the results obtained in the tests performed on the two groups of subjects to be compared 
with the avereges for: frontal and sagittal of the barycenter deviation, speed average and the frequency of the 
oscillations in frontal and sagittal plan.   
 
Table 1.   Table including individual values obtained at the  
“Standing eyes open” 
 
Statistic 
indicators 
CG deviation in 
frontal plan 
[left-right] 
 
CG deviation in 
Sagittal plan  
[post-ant] 
Speed 
average 
 
Frequency of 
oscillations in 
frontal plan 
[left - right] 
 
Frequency of the 
oscillations in 
sagittal plan 
[post-ant] 
Unit unit unit/ms Hz Hz 
 G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. 
Average 1.710 3.123 -8.220 5.334 0.01 0.02 0.261 0.325 0.211 0.343 
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Table 2.   Table including the individual values obtained at the  
“Standing eyes closed” test 
 
Statistic 
 indicators  
CG deviation in 
frontal plan 
[left-right] 
  
CG deviation in  
Sagittal plan  
[post-ant] 
Speed  
average  
 
Frequency of 
oscillations in 
frontal plan 
[left - right] 
 
Frequency of the 
 oscillations in 
sagittal plan  
[post-ant] 
Unit unit unit/ms Hz Hz 
 G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. 
Average 2.130 3.956 -7.550 5.874 0.01 0.02 0.277 0.406 0.230 0.379 
 
Table 3.   Table including  the individual values obtained at the   
“Standing on tiptoes eyes open” test 
 
 
Table 4.   Table including the individual values obtained at the  
“Standing on tiptoes eyes closed” test 
 
Statistic 
 indicators  
CG deviation in 
frontal plan 
[left-right] 
  
CG deviation in  
Sagittal plan  
[post-ant] 
Speed  
average  
 
Frequency of 
oscillations in 
frontal plan 
[left - right] 
 
Frequency of the 
 oscillations in 
sagittal plan  
[post-ant] 
Unit unit unit/ms Hz Hz 
 G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. 
Average 3.940 6.346 5.460 7.732 0.042 0.053 0.373 0.761 0.310 0.684 
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Figure 1 Diagram including the averages of the barycentre frontal deviation 
Statistic 
 indicators  
CG deviation in 
frontal plan 
[left-right] 
  
CG deviation in  
Sagittal plan  
[post-ant] 
Speed  
average  
 
Frequency of 
oscillations in 
frontal plan 
[left - right] 
 
Frequency of the 
 oscillations in 
sagittal plan  
[post-ant] 
Unit unit unit/ms Hz Hz 
 G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. G.E. G.C. 
Average 2.470 4.714 3.590 5.275 0.028 0.034 0.402 0.638 0.242 0.535 
3662   Cristina Moraru et al. /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  3659 – 3663 





 












	 
	









 
Figure 2 Diagram including the averages of the barycentre sagittal deviation 
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Figure 3 Diagram including the averages for the oscillations' frequency in frontal plan 
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Figure 4 Diagram including the averages for the oscillations' frequency in sagittal plan 
 
Significant changes between the two groups of children in both frontal and sagittal plane occur in the case 
of the stabilometric analysis of the gravity centre, higher deviation being recorded in the witness group. Thus, the 
control group registers higher barycentre deviation differences in frontal plan with an average of 1413 units at the 
standing eyes open assessment, 1,826 units at the standing eyes closed position, 2,244 units at the standing on 
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tiptoes eyes open assessment and 2,406 units at the standing on tiptoes eyes closed assessment. These deviations are 
caused by the incorrect attitudes of the children in the group and by their uneven support of the legs. 
Deviation of the barycentre in the sagittal plan points out that in the case of assessments of standing eyes 
open and closed positions the experimental group shows a greater deviation of the barycentre in this plan than the 
control group’ s deviation. The difference of the barycentre change is 2806 units for standing eyes open position and 
1676 units for standing eyes closed. The barycentre change occurred at the posterior side in the support polygon, 
suggesting that support is more intense on the heels through a hyperextension of the upper body caused by the 
lumbar spine hyperlordosis. In the case of the analysis of the barycentre position in sagittal plan for the standing on 
tiptoes position eyes open and closed higher deviations of the barycentre are registered in the control group because 
of the instability of the position and of the frequent oscillations during the testing, resulting in an average greater 
sagittal change of the weight centre than the experimental group’s change. Assessing the degree of stability in the 
children of the two groups was performed by assessing the oscillation in the two plans and their average speed. 
Much greater stability in the children of the experimental group for all 3 parameters measured is noted. The speed 
average registers slightly higher values for the control group. The greatest difference is for the standing on tiptoes 
eyes closed assessment, the difference of 0.011 units per millisecond, suggesting that the witness group has 
difficulties in maintaining this position.  
 Significant differences of the oscillations differences is registered in the analysis of frequencies in sagittal 
and frontal plan between the two groups because of the muscular tonus differences in the legs and upper body. 
Therefore, the control group registers a greater frequency of the oscillations in sagittal plan than the experimental 
group’s frequency. The differences are 0.364 Hz for the standing eyes open assessment and for the standing on 
tiptoes eyes closed assessment. For the frontal plan oscillations a greater frequency is noted in the control group as 
well.   
 
Conclusions 
  
Postural stability in children depends on their degree of physical and psychomotor training. The decrease of 
muscular tonus in the legs may determine intensifications of the postural reactions in the child’s orthostatic position. 
These postural rebalancing reactions may be diminished by toning up the legs’ muscles and training once more the 
balance ability with the help of physical exercises.    
 The methodical means therefore required in order to increase efficiency and quality of balance ability 
training must be focused on sensorial – perceptive development and on training the informative system of the 
analysers; the vestibular and kinesthesic sense must be particularly trained; training each form balance 
manifestation; harmonizing the development and the learning elements, so that the moves previously learnt become 
helping exercises for the following phase.   
 In order to improve the body balance ability, the exercises used should be as varied as possible, so that they 
generate multiple reorientation and rebalancing reactions and be performed systematically and continuously. 
Assessing the balance ability is an important aspect as it represents a means of emphasizing the functioning of the 
systems that help achieve posture control, that is the proprioceptive, vestibular, visual and central nervous systems. 
It is particularly important in assessing and training the motor ability in children who practise performance sports; it 
helps diagnose or identify certain balance disturbances and assess the treatment efficiency. 
   As a last conclusion, we could assert that assessing balance with the help of the  stabilometric platform, the 
static and dynamic stereotype can be identified and corrected.  
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